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TTJTHF. CLAIMS: 



1-7 (CanceUed> 



8. 



(Currently amended) A method of forming a MOSFET having a recessed 



channel, comprising: 

forming a [recessed] trench jn a semiconductor substrate ; 

forming a gate e«de digl^layer on an inner wall andabottom of said [recessed] 

trench; 

sequentially forming a gate conductive layer and a capping layer on the gate e«de 
dielectric layer so as to eempletely fill the [recessed] trench; 

forming a gate electrode [that is overlapped by the gate conductive layer] l^Yinga 
fir^tnortion [filling the recessed trench by patterning the capping layer and the gate 
conductive layer] which rises over the semiconductor substrate »nH a second portion filhnR 

^...y. hv natter-^-r -P r"'- '^v^ ^"^ ^he pate conductive layer, wherein the first 
portion [to] has[ve] a smaUer critical dunension than that of the second^ortion [recessed 
trench]; and 

forming a source/drain region by unplanting impurity ions into the semiconductor 
substrate on both sides of the gate electrode. 

9. (Currently amended) Themethodof claim 8, wherein forming the [recessed] 
trench comprises: 

forming a rectangular trench in the semiconductor substrate using m [reactive ion 

beam] etch process; and 

makmg the [recessed] ircnch have a round profile by fiirther etching the trench using 

a chemical dry etch process. 

10 (Original) Themethodof claim 9. wherein the rectangular trench is formed to 
a depth of about lOOOA to ISGOA and is fiirther etched by about lOOA to abouL200A using a 
chemical dry etch process. 

11. (Cnrrently amended) Themethodof claim 8, wherein the gate 03«dediel^ 
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layer is formed ofone from the group consisting of: a silicon oxide layer, a titanium oxide 
layer, and a tantalum oxide layer. 

12 (Currentiy amended) The method of claim 8, wherein the gate conductive 
layer comprises a conductive polysilicon layer that eeH^ SUs the [recessed] trench and 
a metal layer formed on the conductive polysUicon layer. 

13. (Currently amended) The method of claim 8. wherein forming the [recessed] 

trench fiirther compromises: 

forming a sacrificial oxide layer by thermaUy oxidizing the semiconductor substrate; 

and 

removing the sacrificial oxide layer using a wet etch process. 

14 (Currently amended> The method of claim 8, wherein forming the gate 
electrode comprises recessing the gate conductive layer Aat fills the [recessed] trench to a 
depth of 500A or less from the surface of the semiconductor substrate by adjustmg the 
etching time. 

15, (Original) The method of claim 8, further comprising forming spacers on the 
sidewalls of the gate electrode. 

16, (Cancelled) 

17, (New) Th. method ofc ) -im 14 fiirther comprising forming spacers on the 
c;h.w.H. of tb - p^t. .i^-rWe. ww^» » r"rrion of the spacers are extended into the 
5;emicondu«toT substrate. 



18. (New) Th. method of c J»^n^ Q wherein t he etch proce ss ig a reactiv? ion beam 
etch process. 

19. (r]rrr>i --^^--^ ^^-^-^^ «- w b---'" .ource/drain repion is shaUower 
than the bnttnm of the trench. 
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20. 



(New) A method of forming a MOSFET having a recessed channel. 



comprising: 

fonning a trench t» « ^^miconductor substrate using a etch process; 

forming a gate e«ide dielectric layer on an inner wall andabQttom of said trench; 

sequentially fonning a gate conductive layer and a capping layer on the gate ^ 
^elecbic layer so as to oomplotoly fill the trench; 

forming a gate electrode i.»vin. . fir.t portion which rises over the semiconductor 
substrate ° — ^ T"^"" fi"in. ( h r tr rTirh h y r .ttemin ^ the capping layer and the gate 
^.v.._ wh e^^n the first tx)rtion has a smaller critical dimension than that of the 

gftrnrid portion; ^ 

.p...r. the sid->- Y-"° »f th. .ate ele^rtrode, wherein a portion of the 

« p«r^rs are ex t^nH^ri mto the semirondiirtor substrate; and 

„ ..,^../Hr.;. re^onb y imnlantiuR impurit^r ion, into thr, semiconduptor 

«H^ fitrate on bnth sides of th " patR electrode, 

f^^^no the .at e -i-^'^'^ ''""^"ri.e. rerrssing the conductive teyer 
.... trench to - ^. pti, »f .OOA or from « top ^^fffare of the serniponductor 

<;uhstrate by ad justing^ etching time. 



21, (New) »..thnd rfcla^- ^V^^rein the trench is formed to a depth of 

er etched by^bguLLfiOAto about 2Q0 A usinfi 



ahmit lOQOA tn about 1500A 

nhemical dr y etch process 



22. (New) Th. ^pthod of cl -^^ wherein the sonTce/drainreffion is shaUower 
than the bnttom of th e trench. 
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